Alveolar and cystic echinococcosis, serious parasitic diseases caused by larval stages of Echinococcus multilocularis and E. granulosus has been diagnosed in Slovakia for a long time. Study presents case of 49-years old patient with accidentally diagnosed one big (60 mm) and multiple small (2 -24 mm) hypoechogenic structures localised in right liver lobe. According to positive serology to E. granulosus antigen and results of imaging examinations the patient was classifi ed as possible case of cystic echinococcosis and treated with mebendazole. Later, due to the worsening of clinical, laboratory and CT fi ndings surgical biopsy was performed and surgical biopsy and subsequent PCR examination of liver tissue confi rmed the diagnosis of alveolar echinococosis. Clinical picture of disease imitating cystic echinococcosis in presented case report, together with results of serological tests confi rmed importance of accurate differential diagnosis of echinococcosis. Each aspect of clinical and laboratory results should be considered responsibly, however, sometimes only molecular techniques can solve the problem of differential diagnosis.
Introduction
Autochthonous alveolar echinococcosis (AE) has been diagnosed in Slovakia since 2000. This serious parasitic disease, caused by larval stages of Echinococcus multilocularis, can cause the death of untreated patient in ten to fi fteen years after the diagnosis. The prevalence of the parasite in red foxes (Vulpes vulpes), defi nitive hosts of the parasite, is about 30 %, but regionally, mostly in the northern areas of the country, overreaches 60 % (Miterpáková & Dubinský, 2011) . Between 2000 and 2014, 37 human cases of alveolar echinococcosis were confi rmed in Slovakia and the majority of patients originated from northern, endemic areas of the country . Of them, 26 cases were diagnosed at the Clinic of Infectology and Travel Medicine in Martin. While only four patients were confi rmed between 2000 and 2005, in the period of 2006 and 2014 there was 22 new cases recorded. It confi rms the continuing increase of human patient's number and the importance of proper diagnostic and therapeutic approaches in management of the disease. The description of selected case reports the literature together with the presentation of the problems in diagnosis and therapy of some patients was published previously (Szilágyio-vá et al., 2001; 2005; Kinčeková et al., 2002) . Cystic echinococcosis (CE) is also a matter of signifi cant concern of public health (Manfredi et al., 2013) and E. granulosus, its etiological agent, has been known to occur in Slovakia for a long time (Turčeková et al., 2009) with human cases of the disease reported occasionally. Usually, unspecifi c clinical symptoms, long incubation period and cross-reactivity between E. multilocularis and E. granulosus in serological examination complicate the diagnostics of alveolar and cystic echinococcosis in humans. Correct confi rmation of diagnosis, together with the identifi cation of etiological agent of disease is therefore essential not only for the prognosis estimation, but especially for the proper and correct treatment of the patient. Study presents, on the basis of case report description, the input of serological and molecular methods in differential diagnosis of ethiological agens of echinococcosis (E. granulosus versus E. multilocularis) and their positive impact on further therapeutic approach.
Case report
In 49 years old female patient living in the village, liver impairment was diagnosed during the preoperational examinations for hallux valgus surgery. Ultrasonography (USG) of the liver disclosed several hypoechogenic structures in the parenchyma. Following computer tomography (CT) and magnetic resonance imaging (MRI) showed the presence of partly homogenous formation with dimensions of 78 x 80 mm, with the presence of round focuses inside the structure. The formation was irregular in shape and bounded by lighter turned rim. Moreover, several round hypodense focuses, 2 -24 mm in diameter, were observed in the liver parenchyma (Fig. 1) . The patient was referred to Clinic of Infectology and Travel Medicine for the consultation due to the suspicion of parasitic disease. During clinical examination the patient did not indicate any subjecment with mebendazole (1000 mg/day) was initiated. During the control examination 10 months later, the antibody titres to E. granulosus decreased to 1:100 and laboratory fi nding normalised in values of aminotransferases and eosinophils. Although GMT decreased signifi cantly (1.2 μkat/l) it was still over the reference value (Table 1) . A repeated CT examination showed that hypodense structure in S 7/8 increased in size and reached 80 x 78 x 85 mm with calcifi cation in the centre. In other parts of the right and left liver lobe, there were almost 80 small cystic lesions detected, with diameter ranging from 3 to 10 mm. Laterally, another cystic structure with the size of 26 x 23 x 28 mm was localised subcapsularly in S 6/7 segment, what defi nitely confi rmed the progression of the process. Consultation with the surgeon did not bring the recommendation for radical operation because of the localisation and extensive spread of the liver process. tive problems. In epidemiological history she gave the information about the keeping of the dog in the household and consummation of forest fruits. Besides the hepatomegaly (+ 2 cm), the objective fi ndings were negative. Laboratory test fi ndings are shown in the Table 1 and CT imaging did not confi rm any metastatic focuses in other organs. Serological ELISA examinations for the presence of antibodies to Echinococcus spp. using E. granulosus antigen B and E. multilocularis somatic antigen were performed according to Reiterová et al. (2014) . The result showed the presence of medium titres (1:400-800) of antibodies to E. granulosus and no antibodies titres to E. multilocularis. With regard to results of serological and imaging examinations the diagnosis of cystic echinococcosis was suspected and the treatDuring the next control examination 6 months later, the patient complained for intermittent pressure pain in the right hypochondriac area depending on the position of the body. Laboratory fi ndings discovered the elevation of GMT to 11.04 μkat/l (Table 1) and CT fi ndings did not show any improvement. Therefore, 2.5 years after the beginning of the therapy, the surgery revision and liver biopsy were performed. After the opening of abdominal cavity, the oedematous liver could be seen with multiple small tumours in the left and right lobes, ranging between 2 and 5 mm in diameter. Some of them were black; others were whitish and tough in consistency. In the right lobe, there was the tumour with nonhomogeneous structure, approximately 10 cm in diameter. Nor right hepatic vein, nor retroperitoneal part of vena cava inferior was detectable. Gallbladder was involved in adhesions, without infi ltra-tions (Fig. 2) . Lymphadenectomy performed from hepatoduodenal ligament revealed the presence of several venous convolutions inside. The part of left liver lobe was resected, as well as the material from the border part of the tumour in the right lobe. Histological evaluation of lymphatic node confi rmed the signs of chronic antigenic stimulation without signs of malignancy. In the subcapsular sample of the liver tissue, original parenchyma was completely replaced by necrotic material, with the rests of homogenous eosinophilic PAS + segments (lamellas). The histiocytic resorption rime with formation of nonspecifi c granular tissue and chronic infl ammation were detected in the surroundings of the necrosis. In the conclusion, histologist suggested suspicious echinococcosis of the liver. Molecular examination of liver tissue sample was realised on the Institute of Parasitology SAS. PCR amplifi cation of mitochondrial NAD1 and NAD2 gene performed with specifi c E. multilocularis primer pairs according to Schneider et al. (2008) and Nakao et al. (2009) confi rmed the presence of E. multilocularis DNA in the sample. Subsequent sequencing of NAD2 gene amplifi cation product confi rmed the diagnosis of alveolar echinococcosis. The surgeon had considered the possibility of the liver transplantation but the patient disagreed. Therefore, therapeutic doses of mebendazole were increased to 50 mg/kg and regular control settings in out-patient department were realised. Fourteen months after the surgery and the change of the therapy, the aminotransferases values corrected to normal range, the GMT value decreased to 3.2 μkat/l and MRI confi rmed mild tendency of improvement of the local fi ndings. MRI examination from March 2015 showed the presence of multiple, cystoid shape tumours 2 -24 mm in diameter in the liver. They were hypodense in the T1 and hyperdense in T2 area. There were also few isolated focuses with the signs of partial regression of its size. In S 5/6 segment, relatively homogenous expansion (90 x 77 mm), with the liquid in the centre was observed. Peripheral rime, almost 2.5 cm thick, was less intensive when compared to the normal liver parenchyma. The structure was without growth progression when compared with the previous MRI examination. According to MRI result performed one year before, it could be concluded that the biggest liver focus is stable and smaller structures are sporadically in mild regression.
Discussion
Both, E. multilocularis and E. granulosus occur in Slovakia, therefore alveolar as well as cystic echinococcosis should be considered within the differential diagnosis of liver cystic and vesicular structures. Larval stage of E. multilocularis usually proliferates in affected organ as a multivesicular structure and may involve several liver segments, expand along liver vessels and biliary tract, and fi nally infi ltrates neighbouring organs (Kern et al., 2006) . It is characterised by the parasitic germinal layer surrounded by acellular laminated layer and the most frequent AE morphological profi le is characterised by intrahepatic heterogeneous, infi ltrative mass with irregular outlines and necrotic centre that appear on USG as hypoechoic and hyperechoic lesions (Reuter et al., 2001; Vuitton et al., 2014) .
Metacestode of E. granulosus presents as cyst/cysts localised predominantly in the liver and less frequently in lungs or other organs. Cyst germinal layer generates brood capsules and protoscoleces into a central cavity fi lled with liquid content. Sometimes, the development does not progress and the cysts remain sterile (non-fertile). Collapse of cysts walls and calcifi cations can sometimes occur, as well as the formation of "daughter" cysts of variable size inside or outside the "mother" cyst (Turčeková et al., 2009; Brunetti et al., 2010) . Clinical symptoms of both, AE and CE, are unspecifi c and similar and depend on the cyst localisation. They usually occur when the metacestode compresses, infi ltrates or ruptures to neighbouring structures. The symptoms of AE predominantly include abdominal pain, jaundice, fatigue, hepatomegaly and weight loss. In patients with cystic echinococcosis, upper abdominal pain, hypochondriac or epigastric discomfort, symptoms deriving from biliary tract, nausea and vomiting and weakness dominate (Yolasigmaz et al., 2006; Schneider et al., 2010) . The diagnosis of echinococcosis is based on the patient´s anamnesis, clinical symptoms, morphological features identifi ed by imaging techniques, serology and histology or examination of cyst punctate. Imaging methods provide useful information on the character of the cysts and together with serological results are very important in relation to diagnosis and prognosis of the disease. Moreover, serology plays a key role in long-term monitoring of the patient during the treatment or after surgical intervention (Yolasigmaz et al., 2006; Reiterová et al., 2014) . Despite undoubtedly positive impact of serological methods on confi rmation of diagnosis there are some negatives. Serological tests detect the presence of antibodies to different types of Echinococcus spp. antigens, with different values of sensitivity and specifi city. Specifi city of all tests is limited by occurrence of cross-reactions with other cestode infections (Brunetti et al., 2010) . Cross-reactivity between AE and CE is detected quite often, for example ELISA with E. multilocularis somatic antigen showed 91.3 % cross-reactions with sera of patients with CE in the study of Reiterová et al. (2014) . Knapp et al. (2014) , using E. multilocularis ELISA with rEm18 and Em2-Em18 antigens detected positive results of serology in 25 % and 31.25 % of patients with cystic/polycystic echinococcosis. Authors therefore suggest the use of combination of different serological tests to obtain accurate diagnosis. In cystic echinococcosis, microscopic examination of hydatid cyst punctate obtained during diagnostic or therapeutic puncture (PAIR) is very useful diagnostic procedure in the case of positive fi nding of protoscoleces. However, there are also some limitations, as protoscoleces are not present in every patient and Skuhala et al. (2014) confi rmed their presence only in 63.16 % of patients with CE diagnosis. In our case, the presence of one big round cyst with liquid content and multiple smaller "daughter" cysts round in shape, together with serological positivity to antigen B of E. granulosus suggested the diagnosis of cystic echinococcosis. Refuse of radical surgery by patient and the improvement of clinical status and laboratory fi ndings after the mebendazole therapy did not potentiate the need of further diagnostic process or radical (percutaneous/endoscopic) interventions, except regular control settings. After 6 months, due to intermittent pressure pain in the right hypochondriac area, elevation of GMT and unchanged results of CT examination, surgical revision and liver biopsy were performed. Subsequently, molecular analyses of liver tissue sample confi rmed E. multilocularis as the etiological agent of the disease. Before surgery, our case could be classifi ed as "possible" CE case according to suggestions of experts (Brunetti et al., 2010) and only the results of molecular examination allowed the fi nal confi rmation of the diagnosis.
In conclusion, unusual course and clinical picture of the disease imitating cystic echinococcosis in presented case report, together with limitations of serological tests confi rmed the importance of accurate differential diagnosis of echinococcosis, especially in countries with simultaneous occurrence of several species of Echinococcus. Although every aspect of clinical and laboratory results is considered responsibly, sometimes only molecular techniques can solve the problem of differential diagnosis.
